Searching PAJ 



1/1 



y 

PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 09-235227 
(43)Date of publication of application : 09.09.1997 



(5 Dint CI. 



A61K 31/35 
A61K 31/40 
A61K 31/415 
A61K 31/42 
A61K 31/425 
A61K 31/445 
A61K 31/495 
A61K 31/535 
A61K 31/55 
// C07D311/68 
C07D405/04 
G07D493/04 



(21) Application number : 08-344717 

(22) Date of filing : 25.12.1996 



(71) Appllcant : NISSAN CHEM IND LTD 

(72) Inventor : TANIGAWA KEIZO 

IKUYORI KAZUHIKO 
SATO MASAYUKI 
YAMASHITA TORU 



(30)Priority 

Priority number : 07335562 



Priority date : 25.12.1995 Priority country : JP 



(54) CARDIAC INSUFRCIENCY TREATING AGENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cardiac insufficiency 
treating agent, containing a compound expressed by a specific 
chemical structural formula and having strong heart rate reducing 
activity as an active component and effective for improving cardiac 
function. 

SOLUTION: This agent Is composed of a benzopyran derivative of 
fonmula I (R1 and R2 are each H, a halogen, an alkylamine, an 
alkylcarbonyl. etc.; R3 and R4 are each H. an alkyi, etc., or R3 and 
R4 form a cycloalkyi group together with the carbon to which R3 
and R4 are bonded; R5 is OH. etc.; R6 Is H, or forms a ring together 
with R5; R7 and R8 are each H or an alkyI, or form a pyrrolidinyl 
ring, an Imidazolldinyl ring, etc., together with the nitrogen atom) or 
a pharmaceutically permissible salt of the compound. As a 
compound of formula I, 3,4-dihy dro-2,2-dim ethyl 6-nitro-trans-4- 
(lpyrrolidinyl)-2H-l benzopyran-3-ol of formula II, etc.. is cited. A 
compound of formula III as a compound of formula I is obtained by 
reacting a compound of formula IV with a compound of the formula 
NHR7R8. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThls document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



(Claim(s)] 

[Claim 1]Formula (I) 
[Formula 1] 




[Independently R** and among a formula, respectively A hydrogen atom, A halogen atom, a nitro group, a cyano group, 
a formyl group, an amino group, C^.g alkylamino group, A Jl C^.g alkylamino group, C^_q alkyi carbonylamino group, C^_^ 
alkyi sulfonylamino group, an aminocarbonyl group, C1.5 alkylamino carbonyl group, a Jl C1.5 alkylamino carbonyl group. 
Mean C^.e alkyi carbonyl group or C^.g a I koxy carbonyl group, and R^ and R^, Mean a hydrogen atom, C^_g alkyi group, 
or a phenyl group independently, respectively, or R^ and R"* become together, mean C3.e cycloalkyl group with the carbon 
atom which they have combined, and R^ A hydroxyl group, R^ means a hydrogen atom, or it becomes together with R^, 
means [ mean C^_g alkoxy group or C^.g alkylcarbonyloxy group, or become together with R® and mean combination, 
and ] combination, and R^ and R^, . [ whether a hydrogen atom or C-|.g alkyi group is meant independently, respectively 

and ] With the nitrogen atom which R^ and R^ became together and they have combined, pyrrolidinyl, Imidazolidinyl, 
PIRAZORIJINIRU, piperidyl, piperazinyl one, pel hydroazepinyl, 1 ,3-oxazolidlnyl, morphollnyl, 1,3-perhydro oxa 
AZEPINIRU. 1 ,4-perhydro oxa AZEPINIRU, 1,3-thiazoIysinyl, 1 ,4-perhydro thia ZORINIRU, . [whether a 1, 3-perhydro 
thiazolysinyl, 1, and 4-perhydro thiazolysinyl group is meant and ] Or R^ and R^ become together and the pyrrole ring (R^ 
expresses the same meaning as R'' .) which may be arbitrarily replaced by R^ with the nitrogen atom which they have 
combined is meant. The cardiac failure treatment which makes an active principle the salt which can be permitted on the 
benzopyran derivative expressed by ] or its pharmaceutical sciences. 

[Claim 2]R'' and R^ independently, respectively A hydrogen atom, a halogen atom, A nitro group, a cyano group, a formyl 
group, an amino group. C^^g alkylamino group, A Jl C-|.g alkylamino group, C^.g alkyi carbonylamino group. An 
aminocarbonyl group, C^.g alkylamino carbonyl group, or a Jl C^.g alkylamino carbonyl group is meant, C^_g alkyi group 
or r3, and R^ become together independently, respectrvely. and R^ and R^ mean C3^ cycloalkyl group with a carbon 
atom which they have combined, R^ means a hydroxyl group or C^.g alkylcarbonyloxy group, or become together with R® 
and combination is meant, Mean a hydrogen atom, or R^ becomes together with R^ and means combination, R^ and R^. 
[ whether a hydrogen atom or C^^ alkyi group is meant independently, respectively and ] With a nitrogen atom which R^ 

and R^ became together and they have combined, pyrrolidinyl, imidazolidinyl, PIRAZORIJINIRU, piperidyl, piperazinyl. . 
[ whether morpholinyl, 1 , and 3-thlazolysinyl group is meant and ] Or the cardiac failure treatment according to claim 1 
which means a pyrrole ring (R^ expresses the same meaning as R"" .) which may be arbitrarily replaced by R^ with a 
nitrogen atom which R^ and R® became together and they have combined. 

[Claim 3]With a nitrogen atom which R^ and R^ became together and they have combined, pyrrolidinyl, . [ whether 
imidazolidinyl, PIRAZORIJINIRU, piperidyl, piperazinyl one, and a morpholinyl group are meant and ] Or the cardiac 
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failure treatment according to claim 2 which means a pyrrole ring (R^ expresses the same meaning as .) which may be 
arbitrarily replaced by R^ with a nitrogen atom which R^ and R® became together and they have combined. 
[Claim 4]The cardiac failure treatment according to claim 3 which is C^^q alkyi group with same and R^. 

[Claim 5]The cardiac failure treatment according to claim 4 whose R^ is a hydrogen atom, a halogen atom, a cyano group, 
an amino group, C^_q alkyl carbonylamino group, an aminocarbonyl group, C^.^ alkylamino carbonyl group, or a Jl C^^ 

alkylamino carbonyl group. 

[Claim 6]The cardiac failure treatment according to claim 5 whose R^ is a hydrogen atom, a halogen atom, an amino 
group, or C-|,g alkyl carbonylamino group. 

[Claim 7]R^ A hydrogen atom, a halogen atom, a nitro group, a cyano group, a formyl group. An amino group, C^_g 
alkylamino group, a Jl C^^ alkylamino group, The cardiac failure treatment according to claim 6 which is C^^ alkyl 
carbonylamino group, an aminocarbonyl group, C^.g alkyl carbonylamino group, or a Jl C^.^ alkylamino cartx)nyl group. 

[Claim 8]The cardiac failure treatment according to claim 7 whose R'' is a hydrogen atom, a nitro group, a cyano group, 
C^.g alkyl carbonylamino group, an aminocarbonyl group. C^^ alkylamino carbonyl group, or a Jl C^.g alkylamino 
carbonyl group. 

[Claim 9]The cardiac failure treatment according to claim 8 whose R^ is a hydrogen atom. 

[Claim 10]ln R'*. a hydrogen atom and R^ A methyl carbonylamino group. The cardiac failure treatment according to claim 
1 a hydroxy! group and whose R® a methyl group and R^ are hydrogen atoms and R^ and whose R^ are pyrrolidinyl 
groups in a nitrogen atom which R^ and R® became together and they have combined. 

[Claim 1 1]ln R'', a nitro group and R^ A methyl carbonylamino group, The cardiac failure treatment according to claim 1 a 
hydroxyl group and whose a methyl group and R^ are hydrogen atoms and R^ and whose R^ are pyrrolidinyl groups in 
a nitrogen atom which R^ and R^ became together and they have combined. 

[Claim 12]ln a nitro group and r2, an amino group, R^, and R* A methyl group, [ R'* ] The cardiac failure treatment 
according to claim 1 which R^ is a hydroxyl group, and R^ is a hydrogen atom, and is a pyrrolidinyl group in a nitrogen 
atom which R^ and R^ became together and they have combined. 

[Claim 13]ln a nitro group and R^, a hydrogen atom, R'^, and R^ A methyl group, [ R'' ] The cardiac failure treatment 
according to claim 1 which R^ is a hydroxyl group, and R^ is a hydrogen atom, and is a pyrrolidinyl group in a nitrogen 
atom which R^ and R^ became together and they have combined. 

[Claim 14]ln a nitro group and R^. a hydrogen atom, R^. and R^ A methyl group, [ R** ] R^ is a hydroxyl group and R® is a 
hydrogen atom, The cardiac failure treatment according to claim 1 which means a pyrrole ring (R^ expresses the same 
meaning as rV) which may be arbitrarily replaced by R® with a nitrogen atom which R^ and R^ became together and they 
have combined. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the use of the cardiac insufficiency therapy to mammalian including Homo 

sapiens of a benzopyran derivative who has the activity on pharmaceutical sciences. 

[0002] 

[Description of the Prior Art)JP,51-1477,A (British JP.1495526,B. U.S. Pat. No. 4048317 item gazette), JP,56-57785,A 

(European patent No. 28064, a U.S. Pat. No. 436381 1 item), Although a possibility that a benzopyran derivative can be 

used for the therapy of hypertension is indicated in JP,56-57786,A (European patent No. 28449. a U.S. Pat. No. 4366163 

item) and WO No. 8501290 gazette (the European patent No. 157843 publication before examination), Reference is not 

made about a possibility that cardiac insufficiency symptoms can be treated. The cardiac insufficiency which is in the 

malfunction state of the heart is a disease based on the fall of cardiac contractile force. 

The drugs to which myocardial contraction power is made to increase are used for the therapy on clinical. 

However, it Is supposed at these drugs that it is a problem the myocardial energy excessive consumption based on a 

heart rate increasing action, and it is said that the vital -prognosis Improvement effect in the case of chronic administration 

has a technical problem. Therefore, development of the drugs which make the burden of myocardial energy consumption 

ease is desired by decreasing a heart rate. 

[0003] 

[Means for Solving the Problemjln a benzopyran derivative, this invention persons had low antihypertensive effects, as a 

result of looking for a compound which decreases a heart rate wholeheartedly, they have a bradycardia operation strong 

against a compound expressed with formula (I), found out that it was useful as a cardiac insufficiency treating agent, and 

completed this invention. 

[0004]This invention is formula (I). 

[0005] 

[Formula 2] 



[0006][lndependently R'' and R^ among a formula, respectively A hydrogen atom, A halogen atom, a nitro group, a cyano 
group, a formyl group, an amino group. C^.g alkylamino group, A Jl C^_3 alkylamino group, C^^ alkyi carbonylamino 
group, C^_Q alkyI sulfonytamino group, an aminocarbonyl group, C^jq alkylamino carbonyl group, a Jl C^.q alkylamino 
carbonyl group. Mean C^_5 alkyI carbonyl group or alkoxycarbonyl group, and R*^ and R^, Mean a hydrogen atom, 
C-|_g alkyI group, or a phenyl group independently, respectively, or R^ and R^ become together and mean cycloalkyi 
group, r5 means a hydroxyl group. C^^ alkoxy group, or C^^ alkylcarbonyloxy group, or becomes together with R^ and 
means combination, R^ means a hydrogen atom, or becomes together with R^, means combination, and R^ and R^, . 
[ whether a hydrogen atom or C-^^q alkyI group is meant independently, respectively and ] With the nitrogen atom which R^ 

and R^ became together and they have combined, pyrrolidinyl, Imidazolidinyl. PIRAZORIJINIRU. piperidyl, piperazinyl 
one, pel hydroazepinyl, 1 ,3-oxazolidinyl, morpholinyl, 1,3-perhydro oxa A2EPINIRU, 1,4-perhydrooxa AZEPINIRU, 1,3- 
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thiazolyslnyl. 1.4-perhydro thia ZORINIRU, . [ whether a 1 , 3-perhydro thiazolysinyl, 1. and 4-perhydro thiazolysrnyl group 
is meant and ] Or R'^ and R^ become together and the pyrrole ring (R^ expresses the same meaning as R''.) which may 
be arbitrarily replaced by R^ with the nitrogen atom which they have combined is meant. It is a cardiac failure treatment 
which makes an active principle the salt which can be penmitted on the benzopyran derivative expressed by ] or Its 
pharmaceutical sciences. 

[0007]A compound with which this invention is presented has a strong heart rate reduction operation, and it is effective in 
an improvement of cardiac performance, and it can be used for it as a cardiac failure treatment. 

[0008]Next. each substituent of compound (I) with which this invention is presented is explained still more concretely, this 
detailed in the letter "n" one - normal - "i" - iso ~ T means SEKANDARI "s". and means tertiary and "c" means cycio. 
[0009]As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine atoms are mentioned. Preferably, 
a fluorine atom, a chlorine atom, and a bromine atom are mentioned. 

[0010]As a alkyi group, methyl, ethyl, n-propyl, i-propyl. n-butyl. i-butyl, s-butyl. t-butyl. 1-pentyl. 2-pentyl, 3-pentyl. i- 
pentyl. neopentyl. t-pentyl. 1-hexyl. 2-hexyl, 3-hexyl, 1-methyl-n-pentyl. 1.1 .2-tri methyl n-propyl. 1 .2, 2-tri methyl n-propyl. 
3,3-dimethyl- n-butyl. etc. are mentioned. Preferably, methyl, ethyl, n-propyl. i-propyl, n-butyl. etc. are mentioned. 
[0011]As a alkoxy group, methoxy and ethoxy **n-propoxy. l-propoxy, n-butoxy. i-butoxy, s-butoxy. t-butoxy, 1- 
pentyloxy. 2-pentyloxy. 3-pentyloxy, i-pentyloxy. Neopentyl oxy, t-pentyloxy. 1-hexyloxy. 2-hexyloxy. 3-hexyloxy, 1-methyl- 
n-pentyloxy, 1,1,2-trimethyl n-propoxy, 1 ,2.2-trimethyI n-propoxy. 3,3-dimethyl- n-butoxy. etc. are mentioned. Preferably, 
methoxy and ethoxy **n-propoxy and i-propoxy are mentioned. 

[0012]Cyclopropyl. cyclobutyl, cyclopentyl. cyclohexyl, etc. are mentioned as a C3.6 cycloalkyi group. Preferably, 
cyclopropyl, cyclobutyl, and cyclohexyl are mentioned. 

[0013]As a alkylamino group. Methylamino. ethylamino, n-propylamino, i-propylamino, c-propylamino, n-butylamino. 
i-butylamino, s-butylamino. t-butylamino, c-butylamino, 1-pentylamino, 2-pentylamino, 3-pentylamino, i-pentylamino. 
neopentyl amino **t-pentylamino. c-pentylamino, 1-hexylamino, 2-hexylamino. 3-hexylamino. c-hexylamino. 1-methyl-n- 
pentylamino, 1.1.2-trimethyl n-propylamino. 1 ,2.2-trimethyl n-propylamino, 3.3-dimethyl- n-butylamino, etc. are mentioned. 
Preferably, methylamino, ethylamino. n-propylamino, i-propylamino, and n-butylamino are mentioned. 
[0014]As a Jl alkylamino group. Dimethylamino, diethylamino. di-n-propylamino, di-i-propylamino, Di-c-propylamino, 
di-n-butylamino, di-i-butylamino, Di-s-butylamino, di-t-butylamino, di-c-butylamino, Di-1-pentylamino, di-2-pentylamino. dl- 
3-pentylamino. Di-i-pentylamino. dl-neo pentylamino. di-t-pentylamino. Dl-c-pentylamino, di-1-hexylamino. di-2- 
hexylamino, Di-3-hexylamino. di-c-hexylamino, and di-(1-methyl-n-pentyl)amino **. Di-(1 ,1 ,2-trimethyl n-propyl)amino ** di- 
(1 ,2,2-trimethyl n-propyl) amino **. Di-(3.3-dimethyl- n-butyl)amino methyl(ethyl) amino **. Methyl(n-propyl) amino ** 
methyl(i-propyl) amino ** methyl(c-propyl) amino **. Methyl (n-butyl) amino ** methyl(i-butyl) amino ** methyl(s-butyl) 
amino ** methyl(t-butyl) amino ** methyl(c-butyl) amino ** ethyl(n-propyl) amino **. Ethyl (i-propyl) amino ** ethyl (c-propyl) 
amino ** ethyl(n-butyl) amino **. Ethyl(i-butyl) amino ** ethyl (s-butyl) amino ** ethyl(t-butyl) amino **. Ethyl(c-butyl) amino 
**n-propyl(i-propyl) amino **. n-propyl(c-propyl) amino **n-propy I (n-butyl) amino **. n-propyl(i-butyl) amino **n-propyl(s- 
butyl) amino **. n-propyl(t-butyl) amino **n-propyl(c-butyl) amino **. i-propyl(c-propyl) amino **i-propyl(n-butyl) amino **. i- 
propyl(i-butyl) amino **i-propyl(s-butyl) amino **. i-propyl(t-butyl) amino **i-propyl(c-butyl) amino **. c-propyl(n-butyl) amino 
**c-propyl(i-butyl) amino **. c-propyl(s-butyl) amino **c-propyl(t-butyl) amino **. c-propyl (c-butyl) amino **n-butyl(i-butyl) 
amino **n-butyl(s-butyl) amino **n-butyl(t-butyl) amino **n-butyl(c-butyl) amino **i-butyl(s-butyl) amino **. i-butyl(t-butyl) 
amino **i-butyl (c-butyl) amino **s-butyl(t-butyl) amino **s-butyl (c-butyl) amino **t-buty I (c-butyl) amino ** is mentioned. 
Preferably, dimethylamino, diethylamino, di-n-propylamino. di-i-propylamino, and di-n-butylamino are mentioned. 
[0015]As a C^.e alkyI carbonylamino group, Methyl carbonylamino. ethyl carbonylamino. n-propyl carbonylamlno. i-propyl 
carbonylamino, n-butyl carbonylamino, i-butyl carbonylamino. s-butyl carbonylamino. t-butyl carbonylamino. 1-pentyl 
carbonylamino. 2-pentyl carbonylamino, 3-pentyl carbonylamino, i-pentyl carbonylamino, Neopentyl carbonylamino. t- 
pentyl carbonylamino, 1-hexyl carbonylamino, 2-hexyl carbonylamino, 3-hexyl carbonylamino. etc. are mentioned. 
Preferably, methyl carbonylamino, ethyl carbonylamino, n-propyl carbonylamino. i-propyl carbonylamino. and n-butyl 
carbonylamino are mentioned. 

[0016]As a C^_Q alkyI sulfonylamino group, Methylsulfonylamino. ethyl sulfonylamino, n-propyl sulfonylamino. i-propyl 
sulfonylamino. n-butylsulphonylamino. i-butylsulphonylamino. s-butylsulphonylamino. t-butylsulphonylamino. 1-pentyl 
sulfonylamino. 2-pentyl sulfonylamino, 3-pentyl sulfonylamino, i-pentyl sulfonylamino. Neopentyl sulfonylamino. t-pentyl 
sulfonylamino. 1-hexyl sulfonylamino, 2-hexyl sulfonylamino, 3-hexyl sulfonylamino, etc. are mentioned. Preferably, 
methylsulfonylamino, ethyl sulfonylamino, n-propyl sulfonylamino. i-propyl sulfonylamino, and n-butylsulphonylamino are 
mentioned. 
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[0017JAS a Ci.e alkylamino carbonyl group, Methylamino carbonyl, ethylamino carbonyl, n-propylamino carbonyl, I- 
propylamino carbonyl, n-butylamino carbonyl, i-buty(amino carbonyl, s-butylamino carbonyl, t-butylamino carbonyl. 1- 
pentylamino carbonyl, 2-pentylamino carbonyl, 3-penty (amino carbonyl. i-pentylamino carbonyl. Neopentyl aminocarbonyl, 
t-pentylamino carbonyl, 1-hexylamino carbonyl, 2-hexylamino carbonyl, 3-hexylamlno carbonyl. etc. are mentioned. 
Preferably, methylamino carbonyl, ethylamino carbonyl, n-propylamino carbonyl. i-propylamino carbonyl. and n-butylamino 
carbonyl are mentioned. 

[0018]As a Jl alkylamino carbonyl group, Dimethylamino carbonyl, diethylamino carbonyl, di-n-propylamino carbonyl, 
Dl-l-propylamino carbonyl. di-c-propylamino carbonyl, Di-n-butylamino carbonyl, di-i-butylamino carbonyl, Di-s-butylamino 
carbonyl, di-t-butylamino carbonyl, Di-c-butylamino carbonyl. di-1-pentylamino carbonyl, Di-2-pentylamino carbonyl. di-3- 
pentyiamino carbonyl. Di-i-pentylamino carbonyl, di-neopentyl aminocarbonyl. Di-t-pentylamino carbonyl, di-c-pentylamino 
carbonyl, di-1-hexylamino carbonyl, di-2-hexylamino carbonyl. di-3-hexylamino carbonyl, etc. are mentioned. Preferably, 
dimethylamino carbonyl, diethylamino carbonyl, di-n-propylamino carbonyl, di-i-propylamino carbonyl, di-c-propylamino 
carbonyl, and di-n-butylamino carbonyl are mentioned. 

[0019]As a C-,.6 alkyi carbonyl group. Methylcarbonyl, ethylcarbonyl, n-propylcarbonyl, i-propylcarbonyl, n-butylcarbonyl. i- 
butylcarbonyl. s-butylcarbonyl. t-butylcarbonyl, 1-pentylcarbonyl, 2-pentylcarbonyl, 3-pentylcarbonyl. i-pentylcarbonyl, 
neopentyl carbonyl, t-pentylcarbonyl, 1-hexylcarbonyl, 2-hexylcarbonyl, and 3-hexylcarbonyl are mentioned. Preferably, 
methylcarbonyl, ethylcarbonyl, n-propylcarbonyl, i-propylcarbonyl, and n-butylcarbonyl are mentioned. 
[0020]As a C^_5 alkoxycarbonyl group. Carbomethoxy, ethoxycarbonyl. n-carbopropoxy, i-carbopropoxy, n- 
butoxycarbonyl. i-butoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl, 1-pentyloxy carbonyl. 2-pentyloxy carbonyl, 3- 
pentyloxy carbonyl, i-pentyloxy carbonyl, Neopentyl oxycarbonyl, t-pentyloxy carbonyl, 1-hexyloxy carbonyl, 2-hexyloxy 
carbonyl, 3-hexyloxy carbonyl, etc. are mentioned. Preferably, carbomethoxy, ethoxycarbonyl. n-carbopropoxy, i- 
carbopropoxy, n-butoxycarbonyl, i-butoxycarbonyl. s-butoxycarbonyl. and t-butoxycarbonyl are mentioned. 
[0021]Next compound is mentioned as a desirable compound used for this invention. 

[0022]R'* and independently, respectively (1) A hydrogen atom, A halogen atom, a nitro group, a cyano group, a formyl 
group, an amino group, alkylamino group. A Jl C-|_6 alkylamino group, C^^q alkyI carbonylamino group, An 
aminocarbonyl group, C^.g alkylamino carbonyl group, or a Jl C^^g alkylamino carbonyl group is meant, C^,q alkyl group 
or R^, and R"* become together independently, respectively, and R^ and R"* mean C3.g cycloalkyl group with a carbon 
atom which they have combined, R^ means a hydroxyl group or C^_q alkylcarbonyloxy group, or become together with R® 
and combination is meant, Mean a hydrogen atom, or R^ becomes together with R^ and means combination, R^ and R® 
with a nitrogen atom which a hydrogen atom or C-|^ alkyl group was meant independently, respectively, or R^ and R^ 
became together, and they have combined Pyrrolidinyl, imidazolidinyl, PIRAZORIJINIRU, piperidyl, . [whether piperazinyl, 
morpholinyl, 1, and 3-thiazolysinyl group is meant and ] With or a nitrogen atom which R^ and R^ became together and 
they have combined. A salt which can be permitted on a benzopyran derivative expressed with formula (I) which means a 
pyn^ole ring (R^ expresses the same meaning as R''.) which may be arbitrarily replaced by R®, or Its pharmaceutical 
sciences. 

[0023]With a nitrogen atom which R^ and R^ became together and they have combined, (2) Pyrrolidinyl, . [ whether 
imidazolidinyl, PIRAZORIJINIRU, piperidyl, piperazinyl one, and a morpholinyl group are meant and ] Or a compound of 
the above-mentioned (1) statement which means a pyrrole ring (R^ expresses the same meaning as R^".) which may be 
arbitrarily replaced by R® with a nitrogen atom which R^ and R® became together and they have combined. 
[0024](3) A compound of the above-mentioned (2) statement which is C-|.g alkyl group with same R^ and R^, 

[0025](4) A compound of the above-mentioned (3) statement whose R^ is a hydrogen atom, a halogen atom, a cyano 
group, an amino group, C-^.g alkyl carbonylamino group, an aminocarbonyl group. alkylamino carbonyl group, or a Jl 

C^.g alkylamino carbonyl group. 

[0026](5) A compound of the above-mentioned (4) statement whose R^ is a hydrogen atom, a halogen atom, an amino 
group, or C^.g alkyl carbonylamino group. 

[0027]R'* (6) A hydrogen atom, a halogen atom, a nitro group, a cyano group. A formyl group, an amino group. C-|.6 
alkylamino group, a Jl Ci.g alkylamino group, A compound of the above-mentioned (5) statement which is C^.g alkyl 
cart)onylamino group, an aminocarbonyl group, C-|.6 alkyl carbonylamino group, or a Jl C^,q alkylamino carbonyl group. 
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[0028](7) A compound of the above-mentioned (6) statement whose R'' is a hydrogen atom, a nitro group, a cyano group. 
0^.0 alkyi carbonylamino group, an aminocarbonyl group. C^^ alkylamino carbonyl group, or a Jl C-,.e alkylamino 

carbonyl group. 

[0029](8) A compound of the above-mentioned (7) statement whose is a hydrogen atom. 

[0030]ln rV a hydrogen atom and R^ (9) A methyl carbonylamino group. In R^ and R"*. a methyl group and R^ A hydroxyl 
group. A salt which can be permitted on a benzopyran derivative which R® is a hydrogen atom and is expressed with 
formula (I) which is a pyrroddinyl group with a nitrogen atom which R^ and R^ became together and they have combined, 
or its pharmaceutical sciences. 

[0031]ln r\ a nitro group and R^ (10) A methyl carbonylamino group. In R^ and R"*. a methyl group and R^ A hydroxyl 
group, A salt which can be permitted on a benzopyran derivative which R® is a hydrogen atom and is expressed with 
formula (I) which is a pyrrolidinyl group with a nitrogen atom which R^ and R® became together and they have combined. 

or its pharmaceutical sciences. 

[0032]ln a nitro group and R^. an amino group, R^. and R"^ (11) A methyl group, [ R'' ] A salt which can be permitted on a 
benzopyran derivative which R^ is a hydroxyl group, and R® is a hydrogen atom, and is expressed with formula (!) which 
is a pyrrolidinyl group with a nitrogen atom which R^ and R® became together and they have combined, or its 
pharmaceutical sciences. 

[0033]ln a nitro group and R^. a hydrogen atonri, R^, and R"* (12) A methyl group. [ R** ] A salt which can be permitted on a 
benzopyran derivative which R^ is a hydroxyl group, and R^ is a hydrogen atom, and is expressed with formula (I) which 
is a pyrrolidinyl group with a nitrogen atom which R^ and R^ became together and they have combined, or its 
pharmaceutical sciences. 

[0034]ln a nitro group and R^, a hydrogen atom, R^, and R^ (13) A methyl group, [ R'' ] R^ is a hydroxyl group and R^ is a 
hydrogen atom. With a nitrogen atom which R^ and R^ became together and they have combined. A salt which can be 
permitted on a benzopyran derivative expressed with formula (I) which means a pyrrole ring (R^ expresses the same 
meaning as R'*.) which may be arbitrarily replaced by R^, or its pharmaceutical sciences. 

[0035]Although an example of a compound which can be used for this invention is shown below, this invention is not 
restricted to these. Me - a methyl group - Et - an ethyl group - Pr means a propyl group. Bu means a butyl group, and 
Ac means an acetyl group (COCH3). 

[0036] 
[Formula 3] 
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[0040]The compound with which this invention is presented can be used for the use of this Invention like racemate, 
although it has asymmetrical carbon in the 3rd place of a pyran ring, and the 4th place and the optically active substance 
based on this asymmetrical carbon exists. The relative configuration of the 3rd place and the 4th place of a pyran ring Is a 
transformer. When it is a compound which can form a salt, the salt which can be permitted on the pharmaceutical 
sciences can also be used as an active principle. 
[0041] 

[Embodiment of the Invention] 

[0042]Next, the process of the compound with which this invention is presented is explained. 

[0043]With the nitrogen atom which and meant the hydrogen atom or C^.g alkyi group independently among the 

compounds expressed by general formula (I), respectively, or and became together, and they have combined, 
pyrrolidinyl. Imidazolidinyl, PIRAZORIJINIRU, piperldyl, piperazinyl one, pel hydroazepinyl, 1,3-oxazolidlnyl, morpholinyl, 
1,3-perhydro oxa AZEPINIRU, 1.4-perhydro oxa AZEPINIRU, 1,3-thiazolysinyl. 1,4-perhydro thia ZORINIRU, As shown in 
the following reaction formula, the compound (expressed by general formula (IV)) which means a 1 , 3-perhydro 
thiazolyslnyl, 1, and 4-perhydro thiazolysinyl group, It will be obtained if the compound expressed by general formula (II) 
and the compound expressed by general formula (III) are made to react among an inert solvent. R^ Is a hydroxyl group 
among formula (IV), and R^ is a hydrogen atom. 
[0044] 
[Formula 7] 
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[0045]The following are raised as a solvent used for a reaction of a compound expressed by general formula (II) and a 
compound expressed by general formula (III). An amide system solvent represented by a sulfoxide series solvent, 
dimethylformamide, or dimethylacetamide represented with dimethyl sulfoxide, Ethyl ether, dimethoxyethane, or an ether 
system solvent represented by a tetrahydrofuran, Alcoholic solvent represented by a halogen system solvent, methanol, 
ethanol. or propanol represented by dichloromethane, chloroform, and a dichloroethane is mentioned. It can also react on 
condition of a non-solvent. Alcoholic solvent is mentioned preferably. 

[0046]Reaction temperature is to flowing-back temperature of a reactional solvent usually used from -20 **, and is 60 ** - 
100 ** preferably. 

[0047]Ranges of compound (III) / compound (II) are 0.5-4.0, and ranges of a mole ratio of reaction raw materials are 1.0- 
2.0 preferably. 

[0048]A compound expressed by general formula (II) is obtained by a known method (for example. J.Med.Chem,1983. 26, 
1582 and J.Med.Chem.1984, 27. 1127). 

[0049]As shown in the following reaction formula, a compound (expressed by general formula (VI)) which means a pyrrole 
ring with a nitrogen atom which R^ and R^ became together, combined among compounds expressed by general formula 
(I), and they have combined. It will be obtained if a compound expressed by general formula (II) and a compound 
expressed by general formula (V) are made to react the bottom of existence of a base, and among an inert solvent. R^ is 
a hydroxyl group among formula (VI). and R® is a hydrogen atom. 



[0051 ]The following are raised as a solvent used for the reaction of the compound expressed by general formula (II) and 
the compound expressed by general formula (V). The amide system solvent represented by the sulfoxide series solvent, 
dimethylformamide, or dimethylacetamide represented with dimethyl sulfoxide. Ethyl ether, dimethoxyethane. or the ether 
system solvent represented by a tetrahydrofuran, The alcoholic solvent represented by the halogen system solvent, 
methanol, ethanol. or propanol represented by dichloromethane, chloroform, and a dichloroethane is mentioned. It can 
also react on condition of a non-solvent. A sulfoxide series solvent and an amide system solvent are mentioned 
preferably. 

[0052]As a base, sodium hydride, potassium hydride, and potassium t-butoxide is mentioned, and sodium hydride is 
mentioned preferably, 

[0053] Reaction temperature is to flowing-back temperature of a reactional solvent usually used from -20 **, and is 0 - 60 

** preferably. 

[0054]Ranges of a base / compound (V) are 0.5-2.0, and ranges of a mole ratio of reaction raw materials are 1 .0-1 .5 
preferably. 

[0055]Ranges of compound (V) / compound (II) are 0.5-2.0, and ranges of a mole ratio of reaction raw materials are 1.0- 
2.0 preferably. 

[0056]A compound (expressed by general formula (VI)) which means a pyrrole ring with a nitrogen atom which R^ and R^ 
became together among compounds expressed by general formula (I), and they have combined. A compound expressed 
by general formula (VII) easily obtained by processing general formula (II) with ammonia as shown in the following 
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reaction formula (conversion to a compound of general formula (VII) of general formula (II) from a compound Is known, 
and) For example, It can attain according to a method indicated to JP,58-67683.A. JP,58-188880,A, and JP.58-201776.A. 
It is obtained even if it makes a compound expressed by general formula (VI II) react the bottom of existence of an acid 
catalyst, and among an inert solvent. is a hydroxyl group among fonfnula (VI). and is a hydrogen atom. 



[0058]The following are mentioned as a solvent used for the reaction of compound (VII) and compound (VIII). The amide 
system solvent represented by the sulfoxide series solvent, dimethylformamide, or dimethylacetamide represented with 
dimethyl sulfoxide, It can also react on condition of the halogen system solvent represented by the ether system solvent, 
the dichloromethane. chloroform, and the dichloroethane which are represented by ethyl ether, dimethoxyethane. or a 
tetrahydrofuran, and a non-solvent. An acid catalyst may be used as a solvent as it is. 

[0059]Reaction temperature is usually to the flowing-back temperature of the reactionai solvent used from under ice- 
cooling. 

[OOeOJThe ranges of compound (VIII) / compound (VII) are 0.5-4.0, and the ranges of the mole ratio of reaction raw 
materials are 1.0-2.0 preferably. 

[0061]As an acid catalyst to be used, chloride, sulfuric acid, formic acid, acetic acid, and propionic acid are mentioned. 
[0062]Composition of an optically active substance is attained among compounds expressed by general formula (VII) by 
using a method (JP.3-141286,A. a U.S. Pat. No. 5097037 Item publication before examination, the European patent No. 
409165 publication before examination) of carrying out optical resolution of the racemate. Composition of an optically 
active substance of a compound expressed by general formula (II) is attained by using a method ( JP. 5-301 878,A, the 
European patent No. 535377 publication before examination, a U.S. Pat, No. 5420314 item publication before 
examination) by an asymmetric synthesis. 

[0083]As mentioned above, this invention persons found out having a heart rate reduction operation strong against a 
compound expressed with general formula (I). There is no cardiodepressant action and it has a heart rate reduction 
operation, and reduction of myocardium oxygen consumption based on this operation eases a movement burden of a 
myocardium, an antianginal operation is shown, and an antiarrhythmic action can also be further considered suddenly by 
extension of effective refractory period. Therefore, it is expected that a compound concerning this invention will be useful 
also for a therapy which mainly considered a therapy and a heart rate reduction operation of a cardiovascular disorder 
after taking into consideration oxygen consumption, energy expenditure, or a metabolic turnover in connection with heart 
movement. For example, a treating agent of a cardiovascular disorder which induces cardiac insufficiency as an anti- 
cardiac insufficiency agent of mammalian including Homo sapiens, For example, it is useful as an ischemic-heart-disease 
treating agent, an antibody liquid reservoir agent, a pulmonary-hypertension treating agent, a valvular-disease treating 
agent, a congenital-heart-disease treating agent, a myocardial disease treating agent, a pulmonary-edema treating agent, 
an angina-of-effort treating agent, a myocardial Infarction treating agent, an antiarrhythmic drug, and an antifibrillatory 
agent. 

[0064]This invention provides a medicinal composition containing an effective quantity of a compound expressed with 
general formula (I) to these therapies. 

[0065]As a dosage form of a compound conceming this invention, internal use by parenteral administration by injections 
(the inside of hypodermic and a vein, intramuscular, intraperitoneal injection), an ointment, suppositories, aerosols, etc. or 
a tablet, capsule, granule, a pill, syrups, liquids and solutions, an emulsion, a suspension agent, etc. can be raised. 
[0066]The above containing a compound concerning this invention is pharmacological, or a veterinary constituent contains 
about 0.1 to 30% for a compound concerning this invention preferably about 0.01 to 99.5% to weight of all the 
constituents. 

[0067]ln addition to a constituent containing a compound conceming this invention, or this compound, a compound 
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[ activity / In veterinary medicine / pharmacologically / others / or] can be included. These constituents can include 
plurality of a compound concerning this invention. 

[0068JA clinical dose of a compound with which this Invention is presented may carry out **** Increase and decrease at a 
grade or a medication method of age, weight, a patient's susceptibility, and condition, usually, an effective dose - adult 
day 0.001 mg/kg- it is about 0.01 mg/kg-20 mg/kg preferably 50 mg/kg. However, quantity besides the above-mentioned 
range can also be used as occasion demands. 

[0069]A compound with which this invention is presented is phamiaceutical-preparatlon-ized for administration by a 
conventional means of medicine manufacture. A tablet for internal use, a capsule, a granule, and a pill Namely, an 
excipient. for example, white soft sugar, Milk sugar, grape sugar, starch, mannite; A binding material, for example, 
hydroxypropylcellulose, Syrup, gum arable, gelatin, sorbitol, tragacanth, methyl cellulose, Polyvinyl pyrrolidone; 
Disintegrator, for example, starch, carboxymethyl cellulose, or its calcium salt, Microcrystalline cellulose, polyethylene- 
glycol; lubricant, for example, talc, magnesium stearate or calcium, silica; It is prepared using lubricant, for example, lauryl 
acid sodium, glycerol, etc. 

[0070]lnjections, liquids and solutions, an emulsion, suspension, syrups, and aerosols. A solvent of an active ingredient, 
for example, water, ethyl alcohol, isopropyl alcohol, Propylene glycol, a 1,3-butylene glycol, a polyethylene glycol; A 
surface-active agent, For example, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene 
fatty acid ester, polyoxyethylene ether of hydrogenation castor oil. Lecithin; it is prepared using ester of crude rubber; 
preservatives, for example, parahydroxybenzoic acid, such as cellulosics, such as suspension, for example, 
carboxymethyl sodium salt, and methyl cellulose, tragacanth, and gum arabic, a benzalkonium chloride, sorbic acid salt, 
etc. 

[0071]White vaseline, a liquid paraffin, higher alcohol, macrogol ointment, hydrophilic ointment, an aqueous gel base. etc. 
are used for ointment which is percutaneous absorption type pharmaceutical preparation, for example. Suppositories are 
prepared using cacao oil, a polyethylene glycol, lanolin, fatty acid triglyceride, a coconut oil, polysorbate, etc. 
[0072] 

[ExampleJHereafter. although this invention is explained in full detail in the example, this invention is not limited to these . 
examples at all. 

[0073]The synthetic example 1 [0074] 
[Formula 10] 




[0075]Optical activity 3. 4-epoxy-3,4-dihydro-2,2-di methyl- 7 - Nitro 2H-1-benzopyran 2,2-dimethyl- 7-nitro 2H-1- 
benzopyran (1,026 g) S.Ommol, 4-phenylpyridine- N-oxide (17.1 mg) O.IOmmol, manganese SAREN complex (lX)(see 
lower type) 51.8mg. O.OSmmol (this compound is known and can be compounded according to U.S. Pat. No. 5420314.) 
was dissolved in the methylene chloride (7.5 ml), and it was dropped at 0 **, having covered 3.4 ml (1 .77 mol/l) of sodium 
hypochlorite for 10 minutes. 0.6 ml of sodium hypochlorite after 1 hour was stirred at 0 more ** for 1 hour, after adding 0.3 
ml of sodium hypochlorite 2 hours afterward. After separating a methylene chloride layer, chloroform extracted the water 
layer twice. The solvent was distilled off and brown oil was obtained, after having doubled the organic layer, washing with 
water and drying with sodium sulfate. This oil was given to silica gel column column chromatography (an elution solvent, 
hexane: ethyl acetate =9:1 (VA/)). and the title compound (1.026 g, 93%) was obtained as oil. 

[0076]''H-NMR (CDCI3). delta: 1.27(s. 3H), 1.59(s. 3H). 3.48(d. J=4.5Hz.1H). 3.89(d. J=4.5Hz. 1H). 7.32(d. J=8Hz. 1H). 
7.48-7.81 (m. 2H optical purity > 99% [column: — mobile phaserhexane / isopropanol =4/[ Chiralcel OJ (made by Dalcel 
Chemical Industries, Ltd.), and ] 1, detection wave length:254nm, and rate-of-flow:0.5-ml part [for/], column 
temperature:40 **. and retention time:17.0-minute (optical isomer is 35.9 minutes)] 
[0077] 

[Formula 11] 
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t00781The synthetic example 2 [0079] 
[Formula 12] 




O 



[0080]3,4-dihydro-2,2-dimethyl- 6-nitro transformer 4-(1-pyrrolidinyf)-2H-1-benzopyran 3-all 3,4-epoxy-3,4-dihydro-2,2- 
dlmethyl- 6-nitro 2H-1-benzopyran (790 mg) After dissolving 3.6mmol in ethanol (9 ml), pyrrolidine (450mlcrol, 5.4mmol) 
was added and heating flowing back was performed for 1 hour. The solvent was distilled off and brown oil was obtained, 
after cooling to a room temperature. This oil was given to silica gel column column chromatography (an elution solvent, 
hexane: ethyl acetate =5:1 (vA/)), and the title compound (624 mg, 59%) was obtained as a yellow crystal. 
[0081]''H-NMR (CDCI3). delta:. 1.26 (s. 3H). 2.03(s. 3H). 1.75-2.05(m, 4H). 2.71-3.19(m, 5H). 3.55(d. J=10Hz, 1H), 3.99 

(d. J=10Hz. 1H). 6.75 (d. J = 9 Hz) 1H and 7.78-7.83(m, 2H)MS : 292 (M^). 221 (100%). 203 (53%). and 163 (43%) [0082] 
The synthetic example 3 [0083] 
[Formula 13] 



[0084]6-acetylamino 3,4-dihydro-2,2-dlmethyl- transformer 4-(1-pyrroIidinyl)-2H-1-benzopyran 3-all 6-acetylamino 3,4- 
epoxy-3,4-dihydro-2.2-dimethyl- 2H-1-benzopyran (960 mg) After dissolving 4.1mmol in ethanol (20 ml), pyrrolidine 
(410microl. 4.9mmol) was added and heating flowing back was performed for 1.5 hours. The solvent was distilled off and 
brown oil was obtained, after cooling to a room temperature. This oil was given to silica gel column column 
chromatography (an elution solvent, methanol: ethyl acetate =20:1 (VA/)), and the title compound (1.229 g. 98%) was 
obtained as a yellow crystal. 

[0085]''H-NMR (CDCI3). delta: J= 10 Hz of 1.20(s. 3H). 1.48(s,3H). 1.71-2.21(m, 4H), 2.11(s, 3H). 2.68-3.23(m, 5H). 3.51 
(d, J=10Hz. 1H). 3.92(d. 1H. 6.64 (d. J= 9 Hz. 1H). 6.84-7.09 (m. 1H). 7.12-7.42 (m. 1H). and 7.51-7.67(m. 1H)MS : 304 
(M"^). 232 (100%), and 173 (45%) [0086]The synthetic example 4 [0087] 
[Formula 14] 



[0088]6-acetylamino 3,4-dihydro-2.2-dimethyl- transformer 4-(1-pyrrolidinyl)-2H-1-benzopyran 3-all 7-acetylamino 3,4- 
epoxy-3.4-dihydro-2,2-dlmethyl- 6-nitro 2H-1-benzopyran. After dissolving (606 mg, 2.2mmol) in ethanol (23 ml), 
pyrrolidine (275microl. 3.3mmol) was added and heating flowing back was performed for 1 hour. The solvent was distilled 
off and brown oil was obtained, after cooling to a room temperature. This oil was given to silica gel column column 
chromatography (an elution solvent, hexane: ethyl acetate =3:1 (v/V)). and the title compound (582 mg, 76%) was 
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obtained as a yellow crystal. 

[0089]''H-NMR (CDCI3) delta: 1.25 (s. 3H), 1.52 (s. 3H). 1.70-2.12 (m. 4H). 2.22 (s. 3H), 2.83-3.16. m, 5 H). 3.50(d. 
J=10Hz. 1H), 3.93(d. J=10Hz, 1H). 8.10(s.2H). 1 0.33-1 0.56(brs. 1H)MS : 350(M+1). 277(100%), and 232 (68%). 162 
(56%)[0090]The synthetic example 5 [0091] 
[Formula 15] 



[0092]The 6-acetylamino 3,4-dihydro- 2, 2-dlmethyl- 7-nltro transformer 4-(1-pyrrolidinyl)-2H-1-benzopyran 3-all 6- 
acetylamino 3,4-epoxy-3,4-dihydro-2,2-dimethyl- 7-nitro 2H-1-benzopyran (1.11 g) After dissolving 4.0mmol in ethanol (20 
ml), pyrrolidine (0.57 g. S.Ommol) was added and heating flowing back was performed for 1 hour. The solvent was distilled 
off and brown oil was obtained, after cooling to a room temperature. This oil was given to silica gel column column 
chromatography (an elution solvent, hexane: ethyl acetate =2:1 (vA/)). and the title compound (197 mg. 14%) was 
obtained as a yellow crystal. 



[0093]'»H-NMR (CDCI3). delta: J= 10 Hz of 1.22(s, 3H), 1.49(s,3H), 1.75-2.08(m. 4H). 2.21(s, 3H). 2.62-3.29(m, 5H), 3.50 

(d, J=10Hz, 1H). 3.95(d. 1H. 7.47 (s. 1H). 8.54 (s. 1H). and 9.62-1 0.02(brs. 1H)MS : 349 (M+). 277 (100%), 218 (41%), 
and 162 (28%) [0094]The synthetic example 6 [0095] 
[Formula 16] 



[0096]6-amino-3,4-dihydro-2,2-dimethyl- 7-nitro transformer 4-(1-pyrrolidinyl)-2H-1-benzopyran 3-all 6-acetylamino 3,4- 
dihydro-2,2-dimethyl- 7-nitro transformer 4-. After dissolving a (1-pyrrolidinyl)-2H-1-benzopyran 3-oar (2.54 g, 7,3mmol) In 
ethanol (20 ml), chloride (1 .50g) and water (1 .5g) were added 35%, and heating flowing back was performed for 2 hours. 
After cooling to a room temperature, water was added, saturated sodium bicarbonate solution neutralized, and chloroform 
extracted 4 times. The solvent was distilled off, after doubling the chloroform layer and drying with sodium sulfate. The 
obtained residue was given to silica gel column column chromatography (an elution solvent, hexane: ethyl acetate =1:2 
(vA/)), and the title compound (2.22 g, 99%) was obtained as a brown crystal. 

''H-NMR (CDCI3). delta:. 1.20(s. 3H). 1.46(s.3H), 1.65-2.20(m. 4H). 2,71-3.26(m, 5H), 3.63(d, J=10Hz, 1H), 4.43(d, 
J=10Hz, 1H). 5.54-6.05 () [ brs and ] 2H), 6.83(s, 1H), 7.46(s. 1H) [0097]The synthetic example 7 [0098] 
[Formula 17] 



[0099]3.4-dihydro-2,2-dimethyl- 7-nitro transformer 4-(1-pyrrolidinyl)-2H-1-benzopyran 3-all 3,4-epoxy-3,4-dihydro-2,2- 
dimethyl- 7-nitro 2H-1-benzopyran (812 mg) After dissolving 3.7mmoI in ethanol (8 ml), pyrrolidine (620microl, 7.4mmol) 
was added and heating flowing back was performed for 1 hour. The solvent was distilled off and brown oil was obtained, 
after cooling to a room temperature. This oil was given to silica gel column column chromatography (an elution solvent, 
hexane: ethyl acetate =3:1 (VA/)). and the title compound (816 mg, 76%) was obtained as orange oil. 
[0100] ''H-NMR (CDCI3). delta:. 1.24(s, 3H), 1.51(s,3H), 1.68-2.09(m, 4H), 2.58-3.31(m, 5H), 3.61(d, J=10Hz. 1H). 3.99(d. 

J=10Hz, 1H) and 7.20-7.75 (m.) 3H)MS : 292(M+), 220(100%), 203(14%), 163(13%) [0101]The synthetic example 8 
[0102] 

[Formula 18] 
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[0103]The optical activity 3,4-epoxy-3,4-dihyclro-2.2-dimethyl- 7-nitro 2H-1 -benzopyran obtained In the example 1 of 
optical activity 3,4-dihydro-2,2-dimethyl- 7-nitro transfomner4-(1-pyrrolidlnyl)-2H-1 -benzopyran 3-all composition. After 
adding (664 mg, 3.0mmol) to ethanol (6 ml) and carrying out heating and dissolving at 50 **, pyrrolidine (SOOmicrol, 
B.Ommol) was added and heating flowing back was carried out for 1 hour. After returning to a room temperature, the oily 
residue which might be distilled off in the solvent was given to silica gel column column chromatography (an elution 
solvent, hexane: ethyl acetate =3:1 (vA/)), and the title compound (757 mg, 86%) was obtained as orange oil. Spectrum 
data was in agreement with the synthetic example 7. 
[0104]The synthetic example 9 [0105] 
[Formula 19] 



[0106]3,4-dihydro-2,2-dimethyl- 7-nitro transformer 4-(1-pyrrolyl)-2H-1 -benzopyran 3-aII 4-amino- 3,4 - Dihydro-2,2- 
dimethyl- 7-nitro transformer 2 H-1 -benzopyran 3-oar (311 mg) 1.3mmol was dissolved in acetic acid (6 ml), the 2,5- 
dimethoxytetrahydrofuran (0.19 ml. 1.44mmol) was added, and it stirred at 60 for 1.5 hours. After retuming to a room 
temperature, saturated sodium bicarbonate was added, chloroform extracted 3 times, and it dried with sodium sulfate. The 
residue obtained after distilling off a solvent was given to silica gel column column chromatography (an elution solvent, 
hexane: ethyl acetate =3:1 (VA/)). and the title compound (299 mg. 80%) was obtained as yellow oil. 
[0107]'»H-NMR (CDCI3). delta: 1.30(s. 3H). 1.53(s. 3H), 2.49-2.94(brs,1H), 3.86(d. J=10Hz. 1H), 4.87(d, J=10Hz. 1H). 

5.94-6.23(m. 2H, 6.39-6.84 (m. 3H) and 7.30-7.65(m. 2H)MS : 289 (M+1), 288 (M+). 217 (22%), 180 (38%), and 68 (35%) 
[0108][The example of pharmaceutical preparation] 

[0109]example compound 4 of example of pharmaceutical preparation 1 tablet composition 10g milk Sugar 260g 
microcrystalline cellulose 600g cornstarch 350g hydroxypropylcellulose 100 gCMC-Ca 150g magnesium stearate 30g - all 
- The quantity [ of 1,500g ] above-mentioned ingredient with a conventional method. After mixing, 10,000 doses of sugar- 
coated tablets which contain a 1-mg active ingredient In 1 dose are manufactured. 

[01 10]example compound 4 of example of pharmaceutical preparation 2 capsule composition lOg milk Sugar 440g 
microcrystalline cellulose the I.OOOg magnesium stearate 50g - all - After mixing the quantity [ of 1,500g ] above- 
mentioned ingredient with a conventional method, a gelatine capsule is filled up, and, Capsule 10,000 capsule which 
contains a 1-mg active ingredient in 1 capsule is manufactured. 

[0111]example compound 4 of example of pharmaceutical preparation 3 elastic-capsule composition 10gPEG400 479g 
saturated fatty acid triglyceride 1 ,500g mentha oil 1g polysorbate (Polysorbate)80 10 g - all - After mixing the quantity [ of 
2,000g ] above-mentioned ingredient, with a conventional method. The No. 3 ** gelatine capsule is filled up and elastic 
capsule 10,000 capsule which contains a 1-mg active ingredient in 1 capsule is manufactured. 

[0112]example compound 4 of example of pharmaceutical preparation 4 ointment composition 1.0g liquid paraffin lO.Og 
cetanol 20.0g white vaseline 68.4g ethylparaben 0.1 gl-menthol 0.5g - all - The quantity [ of lOO.Og ] above-mentioned 
ingredient is mixed with a conventional method, and it is considered as ointment 1%. 
[0113]The example compound 4 of example of pharmaceutical preparation 5 suppositories composition. 1g 
WITTEPPUZORU H15*478g WITTEPPUZORU W35*520g BORISORU bait (Polysorbate) 80 1 g - all - Quantity I.OOOg 
"brand-name WITTEPPUZORU =Witepsol of a * triglyceride system compound" 

Melting mixing of the above-mentioned ingredient is carried out with a conventional method, and 1,000 1g suppositories 
which pour and carry out cooling solidification to a suppositories container, and contain a 1-mg active ingredient are 
manufactured. 

[0114]Example of pharmaceutical preparation 6 injections compound 4 Img distilled water for injection It dissolves and 
uses at the time of the object for 5mL. 
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[01 15][The example of a pharmacological test] 

[01 16]The heart was extracted and the right atrium was separated from the effect test-method Hartley system male guinea 
pig exerted on a heart rate Into the Krebs Henseleit liquid which aerated 95%02/5%C02. The specimen hung having 
applied the tension of 1 g all over the organ bus which filled the nutrient solution maintained at 31 **, 
[01 17]The specimen was asked for the maximum reaction cumulatively with the application of isoproterenol after 
equilibration while exchanging nutrient solutions. After drug washing, after performing equilibration for 60 minutes, 
exchanging nutrient solutions, the operation was observed with the application of each compound. The result made 100% 
the maximum reaction of the isoproterenol which obtained beforehand the operation at the time of each compound 
lOOmuM and SOOmicroM application, and expressed it with rate-of-change %. 

[01 18]a result - this invention — starting — a compound — concentration - the anaclitic heart rate reduction operation was 

shown. 

[0119] 

[Table 1] 



it ^ m 




^it^ (%) 




100 ^iM 


300 


1 


-5.2 


-24.4 


2 


-11.6 


-27.5 


3 


-14.2 


-19.9 


4 


-18.6 


-31.7 


5 


-26.3 


-57.2 


6 


-28.1 


-57.6 


7 


-23.8 


-28.1 



[0120] 

[Effect of the InventionjThe compound with which this invention is presented reinforces myocardial contraction power, and 
is useful to an Improvement of cardiac performance. Therefore, this invention can provide a useful cardiac insufficiency 
treating agent. 



[Translation done.] 
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[0 006] c^ctJ. r' sdV fi. ^n^nniL lttk 

*J^?. ^Nn>)--yi^^, -hnS. ->7yS. .tx;l/5;b 
75 /S, c,-6 7;U+;l/75yS. v'c,^ 7;l/4^;l/ 
10 75yS, Ci-. 7;l/+;l/;«7;l/.t^:::/l/75yS. Ci^ 7;l/ 
^Jl^X}lt^-)l7^ym. 75yA;l/.tCji;US, c.-. 7 
;l'+;l/75y:^;l/.tCn;i.S, v/c-« 7;l/+;l/75y 
4<n;I/S, Ci-o 7;l/+;U;tf;l/4<^;l/SxtiCi-6 7;1/p + 

T7j<,«^^. C.-« 7;l/4-;USgL<{i7xn;l/S;&Mi* 
■r^Jb^XttR' i:R'*W^{c*oTC:« >'^D7;I/4^;I^S 
^WML. r'«. Tk^S, C... 7;Un+i/SgL<tiC 
.-. 7>'U+;l/*;bjKr:;l/:t+->S^MiSf -SA^XtiR' i 

20 *^X(±R' i: -ItfC* o T^^^^tfif^ L. r' ti, ^ 

Viy—fW tr^';>?;K if-^vi^— ;K '^;HiKD7-b* 
tf:i;k 1. 3-:t+-9-y'J>?^;k ^;l/.1-^U:i;K 
1. 3-^;H:: KP;^-^^-9-7-b"tr:i;l/, i, 4--^;l/t 
Ka^+-9-7-{ft;^;K 1. 3-^7VV':^-)W 1. 
4— ^;Hl FP5^7yU-;k 1, 3— ^;l/tKP^7 
yijv'^;!/. 1. 4--?;Hi Kn5^7y';>'^;l/S;&M 
30 i*-r5*\ XttR'i;R'*^-^{C%oT^n6*^^^LT 

[0 0 0 7] *f§?i{c^$tis{b^?%i«. ajv>.c>ja^M 

[0 0 0 8] ^mmcmf£ti^it^¥S ( I) CD§ 

40 Tnj tty;l/^';U;& fij tt-TV*. Tsj l,i.-\ztiy^V 
rtj t±^-i/-vu-;gr fcj iii^^a^Mmt 

So 
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[00 1 1] Ci-. Jyl/H+S/Si: LT{±, p^h^^S/, x 
h^^^i/. n-ynsK^^^S/, i-yu.1?:^^v/, n-:rh4^i/, i- 

'X 2-^:/^;l/;*-+v'. 3-^>'f-;l/:t+i>. i-'-^yf-;!/ 

4^'>;U:t+->, 2-'N+i/;l/:t4^S', 3-^+v';l/:t+i^, 10 

1- ^^;Wn-'^>^;l/^+~>, 1 , 1 ,2- h U ^5^;l/-n-7'D 
f^^'^s 1 ,2,2- h 'J ^^;l/-n-:/D.1?:^i/Rl>*3.3->*^ 

[0 0 12] C>6 S/^'nT;l/+;USi: LTti. ->^p7° 

^ p y^ji^LZSi/ ^a-\^ -yjiti^mif n -So 
[0 0 1 3] Ci-e 7;l/4^;l/7$/Si: LTti. pt^yUT 20 
5/. xf-;l/75y. n-:/'Ptr;l/75y. i-ypbr;U7 
5/, c-ypif;l/75y, n-y 9^71/75/, i-:^^;l/7 
5/, s-y^;l/75y. t-7^;I/7^y. c-y^;b7^ 
i-'^>^;i/7^ 2-^yf-;iTS./. 3-^y=f-)l 
757, i-'^>'5^;l/75y, ^^;i--?y^;l/75y, t-^ 
y^;l/75y, c-'^>'^;l/75y, l-^+>';b75/. 

2- 'N4^i/;l/75y, 3-^^iy;l7^/. c-^^i/JlT^ 

l-;^^;l'-n-'^>'^;l/75y. l,l,2-h U^^;l/-n- 
ru\dJl7^y. 1 . 2 . 2- h U y ^;U-n-7"P tf ;l/7 5 7 
Rtf3.3-i^^^;l/-n-:f^;l/75yiF*We.nSo iff 30 
$L<{i. ><5^;l/75y, x^;l/75/. n-ypbf;b7 
57. i-yp e;l/7 5 /RZfn-y^;l7 5 7 *^^tf en 

So 

[0 0 14] '>*C.-s 7;l/+;U75 7Si:LTtt. v?^^ 
;l/757, v^x^;l/75 7. ->*-n-yp tr;l/7$ 7, ~>*- 
i-yptf;l'75 7. i-7-c-:/Ptr;l/75 7, iy-n-Z^f-Jl 
757. >^*-i-r5^;U757, S/*-s-:r^;lx7 57. ->*-t 
-:/^;I/757, iy-c--:f^JlTS.y, S/*-l-'^y^;U7 
57. v^*-2-'^>^;l/75 7. i>*-3-^>'^;l/7 5 7. i/* 
-i-'^>'^;b75 7. v'-^-.:t-^>'f-;l/7 5 7. i/-t-^ 40 
>'f-;l'7 5 7. i/*-c-^>'^;U757. ->"-l-'N+ix;U7 
57, i'-2-'\4^S/;l/757. i^-3-^+>';l/757> 
-c-^:^^'>;l/7 5 7. i^-(l-y ^;l/-n--?yf-;l/) 7 5 
7. v^-(l,1.2-h'jy^;l/-n-yptr;l/)7 5 7. i^-(l. 
2.2- h U 7^;l/-n-7°P t:;U)757. i/*-(3.3->'y 
-n-yf-;U)757. ^^;Kx^;l/)757. p{^;Kn- 
7'pe;l/)7 5 7. ^^;Ki-7'pe;l/)75 7. 
(c-7'pW757. 7^;Kn-y^;l/)7 5 7. 7^;l/ 
(i-:^^;U)757. 75^;Ks-y5^;b)757. 75^;Kt 
-:/'9^;l/)757. ^^;Kc-^f-;b)757. xg^;Kn- 50 
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yPlf;l/)757. xf-;Ki-7ne';U)75y, x^;l/ 
(c-7Ptr;I/)757. x^;Kn-y^;b)7 57. x^;i/ 
(i-y5^;l/)75 7. xf-;Ks-y^;l/)757. x^;Kt 
-:^^;l/)75 7. x^;Kc-:7^;l/)75 7. n-T^'Ptf;!/ 
(l-7°p lf;l/)7 5 7. n-ya e;Kc-^P lf;l/)7 5 7. 
n-yptr;Kn-:/^;U)757. n-:/Plf;Ki-:/^;U)7 
5 7. n-^Ptf>;Ks-rf-;l/)757. n-ynt!Mt-y 
^;b)75 7. n-yPtr;Kc-y^;l/)7 57. i-^Plf 
;Kc-7'p tf ;l/)7 5 7 . i-yp l^;Kn-7^;l/)7 5 7 . 
i-ypfcr;Ki-7^;l/)757. i-ypif;Ks-y^;U)7 
57. i-:/'pe;Kt-:/^;l/)75 7. i-^D t!;Kc--/ 
^;l/)7 5 7. c-:^Ptf;Kn-y^;I/)75 7. c-^PtT 
Mi-y^;I/)757. c-yPtf;I/(s-7^>'l/)7 57. c- 
7p tr;Kt-y ^;U) 757. c-^ p t?;Kc-:/^;l/) 7 5 
7. n-y5';Ki-7>;l/)757. n-:r^;l/(s-y^;l/)7 
5 7. n-y^;l/(t-y^;l/)7 5 7. n-y^;Kc-y^;l/) 
757. i-y^;Ks-y^;l/)7 5 7. i-zT^Mt-y^ 
;l/)757. l-:/^;Kc-::^$^;U)757. s-7>;Kt-:^ 
5^;l/)75 7. s-:/^;Kc-y^;i/)757. t-:?"^;Kc- 
r^;l/)75 7^*We.n§o »*L<«. iz-y^^;!/ 
757. v'X^;l/7 57. v^-n-^P tf;U75 7. v'-i- 
:^Pt!;l/757. '>*-n-:/^;l/757*WP.tiSo 
[0 0 1 5] C,Hi 7;^+;^A;^4-^x;^757Si:LT 
ti. 7^;l/;*j;l/.t*x;I/75 7. x^;I/:;!j;!/3}<x;l/7 5 
7. n-ypt!;^;^;^.t^x;^7 5 7. i--/p e;U:^;;l/>t*x 
;l/757. n-7f-;l/*;Wi?x;U757. i-y^;^;?7;^.t^ 
x;l/757. s-yf-;l/*;l/.1?x;I/75 7. t-:?"^;!/*;!/ 
.t*x;l/75 7. l-'^yf-;I/*;l//}-*x;U757. 2-^y=f- 
;l/:^7;l/4?x;l/757, 3-^i^^;l/;!j;l/.t*x;l/75 7. i- 
•^>^;1/;«7;1/jKx;U75 7. :t^;t'^>'^;l';i!j;U/Kx7U7 
5 7. t-'^>'f-;l/;*;I/:i?x;l/75 7. l-'N+i/;l/*;l/:i< 
x;l/75 7. 2-^+i/;l'*;l/.t*x;V7 5 7. 3t'N+>';1/ 
;?j;l/.t:x;l/757#*W6n§o !lf$L<J±. 7f-;l. 
;*7;l/.t*x;U757. x^;l/;i7;l'jKx;U757. n-^Plf 
;U;^7;l/.ttx;l/757. i-T'P t!;b;!7;l/.tCx;l/757. n- 
y^;l/:^;U.t:x;l/7 5 7 A^^tf e)n5o 
[0 0 16] C^i 7;l/4^;l/7.;l/4-^x;b757Si:LT 
ti. :><f-;l/X;l/4^xyl/757. xf-;U:^;l/.t>x;l/75 
7, n-yptf;l/X;l'*x;l/757. i-:/p e;l/X;l/*;x 
.'1'757. n-:7^;l/7.;L'/hx;l/75/, i-y$^;l/7.;l'>t> 
x;l/757. s-y^;I/7.;U3^x;i/75 7. t-7^;U7>;l/ 
4-xx;I/757. l-'^>'^;^X;^4-^x;^757. 
;^7.;^4-^x;^757. 3-^Vf-7l/X;l/*x;l'757. i- 
^yf-;U7.;l/.t;x;i/75 7. ^-^f'^>^;l/7.;l/*;x;i/7 
5 7. t-^>'f-;l';^;l/*^;b757. l-^+v-^l/X^l/^x 
::i;l'757. 2-^+>';l/:^;l/3^x;l/757. 3-^^i/)U 
;^;l/.tsX;l/757ll*We)tl5o »$L<tt. yif-jl 
X;l/;^x;l/75 7. x5^;l/7>;l/>txX;I/757. n-T'Ptr 
;l'X;l//t>x;l/757. i-^P fcf;l/7.;l'*x;l/757. n- 
:''$^;l/X;U4-xx;U7 5 7 S nSo 
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[0 0 1 7] C.-6 TJl^JlT^y :^Jlts-jl^Mil LT 
;k n-:^Dtf;l/75y*;l/>t*-;i/, j-T^n tf;l/7^ y ;^ 

;^75y*;^^t^:l;^. 3-^>'f-;l/75/;^;l/d-N-;K i- 

t-^y^;^75/;^7;^.t^-;^, l-^^i/;l7zy 

75yA;l/.tCx;H|*WP.n§o fi=^L<{i. y^;l/ 
75/;^;l/iRn;l/, x^;l/75 /:^;P5K^;k n-yatf 
>'l'75/;^7;ktx-;U. i-^D fcf;l'75 / A;l/.tNr:;k n- 

[0 0 18] i^C,-« 7;l/+;l/75y*;l//}-*-;l/Si:LT 
{±. >'y^;l/75/A;ktC-;k '>*xf-;l/75y 7!j;l//t' 
-;k i^-n-ype;l/75/;^;l'.1?^;k i^'-i-^n tf;!/ 
75/ ;«;;U:t>^;l/, v'-c-y n e;U7 5 y *;b;d5^;k 
V-n-y^lW 5 y - ;k >'-i-:^5^;l/7 5 y ;tj;l/ 
if^-)\^^ >'-s-:/^;b7 5 y -;K v^-t-y5^;l/7 
5y;^;l/jKn;k '>*-c-yf^;l/75y ;^;l'#:i;k 
^y=f-)W 5 y :<7;U^: - i/-2-<y=f-)]/7 

;k >^-3-^y^;l/75y;d;U.t:^;l/, i^-i--?>'f^ 

;k v^-t-^:x^;^75y;i,;^.t^:^;^, v'-.c-'^>g^;l/7 
5y*;l/#::i;k >^-l-^+v';l'75y*;l/d<^;k s^- 

;i7>'kt^::i;k v^x^;l/7 5y;i7;l'>tN^;k v'-n-yntf 
;l'7 5 y :?7;l/#x;l/, i;-i-:/n e;l/7 5 y *;l/.tN^ 
;k ->*-c-7'Pl^;l/75y;?7;l/.t:r:;k i^-n-:/^;l/7 5 
y;b;kt*-;W^ifp,nSo 
[0 0 19] C.-. 7;l/4^;l/;?j;ktoi/Si; tT«> y^ 

;k i-ypfcf;l/*;U4-*-;l'. n-:/5^;l/;^;l/.t*:i;l/. i-y 

:i;k l-'^>f^7l/;i7;l/#-;k 2-^^^5^;l/;!7;l/>txx;k 
3-^y^;l/*;l/:i}?x;l/, i-^y=^;\,:ij)l:^-;V. 
y'^-)\^fi)\^ifs-)\>, t-^>^;l/;!7;U.t*x;l/, l-^^^i^;!/ 

x;l/;t)W?.n?.o »$L<^. y^;l/*;ktCx;k x 
^;l/:^7;U3}?x;k n-:^P tr;P*;l/>t*x;l/, i-:/'p tf;i/;j!7 

[0 0 2 0] C-s 7;H3+^>;?J;kt^x;^Si: LTtt. y 
h*>':^;ktxx;k x ^+>';^7;^.t^^;k n-yp.-K:i^i/ 
*;l/.1?x;k i-yp.1?+i/*;I/;i}?x;k n-y h^i/j!?;!/ 
.1-:x;k i-y^ + i/;?3;^.t^x;k s-^ h^^ vtCx 
;k t->^h+->;^;kt*x;k l--<y^;l/;i-+->*;l/.t>x 
;k 2-'^y^;U^4^>/;i7;i..t:x;l/, 3-'^>f^;l/;j-^v/;^ 
;l/jf:-7k i-'^>5^;l/:^-+>'*;l/#r:;k : 
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;i-+v'A;l/4<^;k x.-^y=}-)\'ic^yij)\/if.z.)\,^ 

;k 3-^4^->;b;i-+i'*;l/^;x;i/^*^^ife,n5o 
L<tt. y h4^i>;?7;l/.t*x;k x h4^i/;;!3;i/>l<-;k n- 
-fuif.^i/tDVr--)]/, i-:/P/1?4^>'*;k1^-;k n-^ 
h4^'>*;kt:x;k i-yh + ^*;kt;x;k s-ZTV^y 

[0 0 2 1] *f§H^^cffl^/^e,tl§^!f $ Lt^fb^l^i: LT 

10 [00 2 2] ( 1) r' Rm' t)\ ^nrniSiL lt7J<^ 

m^f. ^^u^ym^, -ham. s^7yS. 

75ySs C,-« 7;l'4^;l/7 5yS. ->'C,-6 7)l^)V 
75 yg, Ci-6 7;U+;Ui7;l/.1<x;l/7 5yS. 75yA 
;!/4?x;i/S, c« 7;b4^;l/7 5y;<j;l/4<xyUSxtii/*C 
... 7;U^;I/75y*;l/jKx;i/S;&MWL. r'RDT? 

^n^n34iiLTC« 7;V+;l/SXtiR' tR* ?!)^- 

^P7;I/+;l/S^Mi5^L. R'*<7j<^SgL<{iC-. 7;i/ 

20 oT^e^^miSL. R°;^)^ 7j<,^Jl?;&Et»1-5A^X(±R' 

LTTK^Ii^ g L < «C,-. 7;l/4^;US^ir>5^-r 
r' tR' tii-^tctj:^X^tlP>i3m^LXl^?,mm^.^t 

;k tf-?Ui^>»k t:f-?^>'x;k ^;kt^•J^;k i. 3 
-^7 y^U >'-;US^.#,t5^-r XtiR' tR" f}'i-mic 
^ o T e. LT S^^H? ±t t r' tc J; »? ft 
M{cB^?nTl^TtJ:i/^l^p-;l/^ (R'tiR' iilWJDM 
■S^STo ) ^Mfftf^^ (I) T-^^tiS^^ytTv 

30 ymmi¥xii^(Dm^±mmLm^mo 

[0 0 2 3] (2) R'Rtfll'*^-^t*oT^tie*^iig 

LTl^S^^H? ii^ttc ea y ;k ^ 5 U 
x;k If^yVi/'x^k tf-^Uv'Vk e-^vi^"-;k t 
;b5^ U x;l/g;grE>»-r -i. *\ X«R' t r' jS: o T 

^ne.*^^^LTV^S^^J^^i:fttR' t J; Offiittcg 

■To ) ^MM-r^±m (1) laictoft^feo 

[00 2 4] ( 3 ) R' RXSr' *^[5)-(DC« 7;U+>'I/aT' 
$S±IB (2) mm(Dit^Vllo 
40 [0 0 2 5] (4) R';?)^7j<^JI^. Mpy^H^, >.7 
ySx 75yS. C« 7;l/4^>'l/;!3;I/.t:-;l/7 5yS. 7 

t±'>*C.- 7;l/+;l/75y*;kt*x;l.ST'a«±lE (3) 

[0 0 2 6] (5) R'*^7j<^J!^?. ^^py>l^^, 75 
ygXttC... 7;l'+;l/*;l/4<^;l/7 5 y gT'$>'S±ia 

(4) iim(D{t^^o 

[0 0 2 7] (6) R'A^Tk^il?. /^Py>'/l?. xV 

am. y7ym. 4-^;^5;^s. 75 yg. d-^ 7)V^)i 

50 75 yg. v^C.-« 7/U+;L'75yS, C.-. 7)l'=^;ltlJU 
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ST'fe5±fe (5) mm(Dit-^^o 

[0 0 2 8] (7) R'-fj^imm^. -hDS, '>7/ 

c.-. 7;^+;^75y*;^5^^-;^Sx^ii^c.-« 7;i/ 
+;V75yA/V.t:^;l/ST'3&S±ie (6) le^coft^ 

[0029] ( 8 ) *^7j<^J!^?T'fe§±ie ( 7 ) 12© 

ofb^taic, 10 

[0030] ( 9 ) r' ffymm^. r' ^;^A;^.t^- 
;^75yS. R'SLtfR'A^^^;L'S. r';()VJ<®S. r'a^tK 

^/^?T'fe D > r' rur' t^-micfji-oz^n^ti^m^ u 
ri^^mmm^tmc\^uvi^-;mr'$>^^ en t- 

o 

[003 1] ( 1 0 ) R' h pS. r' A'i^ g^;^;^);^.t^ 
-;l/75yS> R'Rtffi'*^^^;l/S. R'*%i!S. r'*^ 

[0 0 3 2] (11) R'A^-haS. r'A^75/S, r' 
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[0 0 3 3] (1 2 ) R' h ag, r' *VJ<^li^, r' 
RtfR'*^;<f-;US. r'^^tK^S. R'*^*^JI?T'feO^ 

r' St>*R' o T^ne, A^^^ LTV^S^fgl^? 
i:ttlci^DUi/*-;l/ST'$.§^ (I) T'g^nS'^yv^ 

[0 0 3 4] (1 3) R'*^^hPS. r' 
Rtffi'A^p^g^^l/S. R';6^7j<^S. R'A^7l<^Ji^T'3&D. 

(R'{iR'i:|Bli;M(*^a-ro ) ^EiftfSS (I) T-g 

o 

[0 0 3 5] tXT\^. *fg0^{cfflt^§ci:A^Tt-S{l:^ 

THi^V\ ;&4b\ Metip^^^l/S^. E t t4xf-;|/S 

P r tiT'P If ;US^. B u «:/f^;l/S;&. a c \tT 
•ti-jvm (COCH3) ^MMt^o 

[0 0 3 6] 

[ft 3] 
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[0 0 4 1] 

[0 0 4 20 :klc^nm^cmtn^it^mm^^mm 
10 -rso 

[0 0 4 3] -gSiC (I) {c<koa^n5ft^ti<o3-5 

r' Rm' f)^^n^'ni^iLLX7mm^^ l < tie. 7)i 

'^yl/t KD7-b*if-;k i, Z-t^^'/'}-J-)\^. t 

1. 4— ?;Hi Fn;t++>-T-t*(^:i;k 1. S-^TV 
•jy-;k 1. 4 — ?;Hi KD^7V^U^;K 1. 3- 
20 Kp^TV'Ji^"-;!/. l, 4 — Kd5^7 V 

Ui/'^;l/S;&Mi*-r§<b^!fel (IV) iCckoa^ 

(ID tJ:t)^?nS{k^!t^i:-g5iC (III) (cJcoT 

^ ^ n 5 { t:^?^^^?si4?gjict3Sf5 ^ -(i- § t f# p> n -5 o 

JSrfeS: (IV) tf, R'tizk^ST'St). R'{±7j<^jl?T'S 
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R2 



nhr'r* 
(III) 
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O' 




R2 



r5 
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(II) 



[0 0 4 5] -m^ (II) ic^-oxm-^n^it-^^t- 

(III) {cj:oT«?ti§{|:^ti<^)S/S{i:fflv>§jg 

*;l/A75 KXli>'V^;l/7-t h75 Ktc j:oTf^a? 40 

>^^DP;^t5fX ^PD.t>;l/A. i^i'DDX^ 
>{cJ:oT{-^^^ti§/Npyy|^?gj®. ><^7-;K x 
^/-JW X«7"p^V-;l/tJ:^Tf^S?ti57;U3 

[0 0 4 6] -SC»ZggttJiS-2 Ot3!)>e>fflV^e,n^R 
fS?tjiOji}Sit?gSST'T-fet), L< {±6 0X:~ 1 0 50 



(IV) 



o°cxh?>o 

[0 0 4 7] ^itWM(D^;lttii.. it 



^1 



(III) /it 



(II) f±0. 5~4. OO^mX'hO. fiF$L<ti 

1. o~2. oo^mx&^o 

[0 0 4 8] (II) JCj;oTS?tl§rk^fel±gE 

^(Dy^m m^li ] . M e d . Chem. 1983. 2 

6. 1 5 8 2^J. Med. Chem. 1 9 8 4. 2 

7. 112 7) ti:J;»3f#P,n5o 

[0 0 4 9] ( I ) lC^lD^tn?>{t'^^(Dn-t=> 

R' tR' f}^-mcrj:-:>X^t^^LX^n^m 

I) titjg^ns) aTi2<D]gt£:a:t.i;^T/i^$ns 
-IS^ (II) icx<oB.-^n^if^mt-^^ 

(V) tcJ;oTa^n5fk^fe^^So?^&T. ^^14 

mm^&!t^^^^tm<bn^o ^*3S (vo R'fiTk 



(-8SS (V 



(11) 
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[0 0 5 0] 



nm¥9-2 3 5 2 2 7 
20 



-5,1-1 




O (V, 



N 
H 




(11) 



(VI) 



[005 1] (II) lC^-Drmi£tl^it^Vlllt- 10»$ 1. 5(D|gHT'fe5c 



(V) {CckoTS?n'5fb^l!S)OSfSti:ffli>§m^g 

STSFI^m^®. x^;l/X-x;K i^^h^e/x^^X 
-r h^li Fn7'7>'{i:J:oT{t^^tT§x-x;l/3^ 
v^i^pn^f^?^, :^DD.t^;^A, iyi/auji^y 

t-toTf^a^n^/Noyy^^ji. x^? 

[0 0 5 2] ^Si: LTiiTkmiti- hV^l.. ykMiti} 

[0.0 5 3] s^5^ssttJis-2 o°c*^efflt/^e)n'5s 

fS^liOjijJitSgS T'T-fe »? , iff $ L < {± 0 r ~ 6 0 "C 

[0 0 5 4] R^£;igi^©^^;^it^4, m.m/it^^ (v) 

140. 5-2. 0<DiSfflT*fe»3, »$L<f4l. 0~ 



[0 0 5 5] SlSlii|4cO^:;H±«, it-tm (V) /{b^ 

(II) liO. 5-2. 0<Dg5HT-St), JfSL<tt 
1. 0-2. 0C0i!HT'S§o 
[0 0 5 6] -IS^ (I) tckDS^tlS^k^^^^D^ 

?i:±fc{ceD-;l/^;g:^,i?S-r-S{k^tl (-@SSC (VI) 

-ass (II) ^7y^rx7i:i!lSf5ci:tcd;oT 

(-m^ (II) (oit^m-^^-^^ (VII) (Ofk^^^ 

O^^tiKaT'^ D . m^immSS 58-67683^ 
!|t^BS 58-1 88880 ^^t^i^RXSWmSB 5 8 
-2 0 1 7 7 6^1^^t|e«$nfc^ffilc2pi;T^figT' 
tSo ) (VIII) (CcfcOa^nsfk^*^^^ 

fc^ (VI) R^i7j<^ST'S0> ViUi7kmw.^T$> 
5o 

[00 5 7] 

[{b9] 





(VII) 



[0 0 5 8] it^^ (VII) iift-^f^ (VIII) cDSfStC 

>?;?<^;l/*;;l/A75 KXtt':^;^^;l'7-t F75 Hfc 
<koTf^ig?n§75 K^^jgj®. x^;bx-x;k i^*^ 

[0 0 5 9] 5JS?gS{4ii^. 7j<?^T3!)^6ffiV>C,ti2,S 

50 



(VI) 



[0 0 6 0] iSJSli*4©^:;l/J:bJ4. fk^t& (VIII) /ft 
^tl (VII) ttO. 5-4. OcOlSHT'feO, »$L< 
it I. 0-2. OcDi5HT-^i.<, 

[0 0 6 1] ffli^§^/i!fi<ii:LT«. i^^. ^m. m 

[0 0 6 2] -ISiC (VII) lC^K)mtEn^it-^m(Do 

4 1 2 8 6^^^^. Mmmfso 970 

3 7^1^Mi.^«, 0f^+I^SF4 0 9 1 6 5^1^g8:i^«!) ^ 

mmt^cticxK)mmti^o X. -m^ (lo tj: 
(#r*s¥ 5-3 0 1 8 7 8 ^'Jim. m^mm 5 3 



(12) 



21 



5 3 7 m'j^m'j^^. *H1t^5 4 2 0 3 1 

[0 0 6 3] BuSiL/ccfc^tc. ^^m^^it-m^ 
( I ) T-m^iEn^it'tmcimi^'bm^m'pim^m 

'^(Dmmnn^ui^ L^$^.L^^E^^ffl^.T^ l. ? e. few 
[0 0 6 4] :$^^miicn^(Dfhmic-mn en i?g 

So 

[0 0 6 5] *f§^(C^§{k^i|%©*S#m^t LTfi, 

ai^^j (i^T. mmp^s mmfH. n^i^ait) > mm 

[0 0 6 6] ^mBicm^it^^^^^t^±m(om^ 
fgBS t it^^^m . 01-99. 5%^ $f$L< imo . 1 

~30%^#^1-So 30 

[0 0 6 7] :$^mmic^M^mcximit'^^^^^ 
[0 0 6 8] ^^micmn^it^^(Dm0^m^^mii. 

BO.OOlmg/k g~50mg/k g. $ L< {iO.Olm 
g/k g~20mg/k gS^T'feSo LA>Ljt^^fcJ:0 40 
±ieoiSH^(D«^fflV^-5 C i: t T. t -So 
[0 0 6 9] *%^{C«^n5fb^^{i^^<Dffiffl^© 

m T'^4;:^, ^^--yh .m-^nt mfL 
D-x. .-K'j k' -;i/tfDU ; ^m\. fi^»J^^^T■^^° 

A.. * ;^/}-^ 4^ v ^ ^;Hr ;1/ D - X X ^ <7) * -'I' A 



9-235227 
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[0 0 7 0] iimm. mk !s?s^ij. i^a-yygij 

;l/7;Un-;k 'ryyptf;U7;U3-;l/, :/Dtfuy^' 
U3-;k i,3-:/^u>^'U3-;k jKUx^uyy 

U:*-4^i/x^uyBI)|fi^xX'r;k Tk^j^tokvi^rfto 
^-'U^r+v'x^byx-x;!., Uiyi'y.mmWk 

(D-b;l/P-X^?Si*, h^;y'>h. 7^t*7dA^<D5^ 
^rfAli : 0iJ^{f/^'7;t+>'$m§K<Dxxx 

[0 0 7 1] ^i^®I|XM^^iJ-Z:-S§#:»JC{i:. ^J^{f S 

[0 0 7 2] 

[0 0 7 3] ^^^Jl 
[0 0 7 4] 

[fbi 0] 



[0 0 7 5] )^^Si43. 4-Xjt?+>'-3. 4-S/*t 
Fp-2. 2-S^;»(^;l/-7-xhP-2H- 1 

2. 2-v'><5^;l/-7-xhP-2H-l-'Syytf5 
> (1. 0 2 6 g. 5. Ommol). 4-7x^;l/tf 
Uy>-N-;^-4^S/K (1 7. Img. 0. lOmmo 

1) . -^y-^jy-^uymv^ (ix) (TSmBS) 5 

1. 8mg. 0. 05mmol (iIOft:^?^tieEJnT'^ 
OJKH^fitS 4 2 0 3 1 4{C^i;T^fi5;T?t-So ) 
fk^^^Uy (7. 5ml) {crgPL. CCT-i^ffimil^ 
:fhU'i;A3. 4ml (1. 77mol/'l)$:10^ 
F^?bHJTjiT Lfco 1 BtP^fl:^^ffi^^i!:^ h U A 0 . 
6m 1^. 2Bfr^?^{Ci^S^^^-:M-U'^A0. 3ml 
^iPX. /c^. 5 6 0 °CT' 1 B#F^}ii$ Lfco ^ U 

Vl^^J-jgLfc:^, 7j<Mt±^'PP3^;l/AT'2|HiaWL 



(13) 



23 

V) ) ^it^ ( 1 . 0 2 6 9 3%) ^m^iKvtsn 

t LTf#/co 

[0 0 7 6] 'H-NMRCCDCh) (5:i.27(s. 3H). 1.59(s. 
3H). 3.48(d. J=4.5Hz. IH). 3.89(d. J=4.5Hz. IH). 
7.32(d. J=8Hz. IH). 7. 48-7. 81 (m. 2H) 

yt^mm > 9 9 % ca^a : ^^;i^)io j (^v-t 

/V-;l/=4/l. ^ttliS^S : 2 5 4 nm. gitii: 0. 

5> (^^S1fi*{i3 5. 95^) ] 
[0 0 7 7] 



[{l:i 1] 




(IX) 



[0 0 7 8] ^m\Z 
[0 0 7 9] 
[fbl 2] 




vOH 



[0 0 8 0] 3. 4->^t:KP-2. 2-ix^f-;U-6 

(1 -tfDU v'-;!/) -2H 
-1 — ^yyifvy-S-;*--;!/ 
3. 4-x^^^->-3, 4-i/kKn-2, 2->';><^ 
)\/-^--\-u-2W-\-^y-;\^=yy (7 9 0m 
g> 3. 6mmo I ) ^x^/— ;!/ (9ml) 
■ii-fctt, n y ( 4 5 0 /t K 5 . 4 mm o 1 ) ^ 

iyUiiV)l:^yL.i3^Li7U-^hi''yy^~izitL (r§ 
tUjgji, : Pifxf^;l/=5 : 1 (V/V) ) a 

S^k^l^ (6 2 4 m g , 5 9%) ^SfeJS^ai: LTtf 



10 



20 



30 



40 



[0 0 8 1] 'H-NMR(CDCl3) 5 : 1.26 (s. 3H). 2.03 
(s. 3H). 1.75-2.05(01, 4H), 2.71-3. 19(id. 5H). 3.55 
(d. J=10Hz. IH). 3.99(d. J=10Hz, IH). 6.75(d. J=9H 
z, lH),7.78-7.83(ni. 2H) 
MS : 292(H'). 221(100%). 203(53%), 163(43%) 

[0 0 8 2] ^mi3 

[0 0 8 3] 50 



[fkl 3] 



AcHN 




1tP¥9-2 3 5 2 2 7 
24 



,.»OH 



[0 0 8 4] 6-7-feg^;I/75y-3, 4-i/*kKn- 
2. 2->^^^;U-h5>X-4- (1 -epUv'x 
;1/) -2H- 1 -'^>'ytf^y-3-:t— 71/ 
6-T-t^;l/75/-3. 4-X3K:^->-3, 4-i/\L 
Ko-2. 2-v';<f-;l/-2 H- 1 — ^VVlf^y (9 
60mg> 4. 1 mmo 1) ^x^y— ;l/ (2 Om 1) 
icmm-^'^tzWi. ^nViyy U I 0 n I. 4. 9mm 

0 1 ) 1 . smmtrnm^^^nrji^rco mu^r- 

-fcML (@tli?§jg. : p^x^;i/= 2 0 : 

1 (V/V) ) ^Mfk^*^ (1. 229g. 98%)^ 

[0 0 8 5] 'H-NHR(CDC1.0 5: 1.20(s. 3H). 1.48(s, 
3H), 1.71-2.2l(m. 4H). 2.1l(s. 3H). 2.68-3.23(ni. 5 
H). 3.51 (d. J=10Hz, IH). 3.92(d, J=10Hz. IH). 6.64 
(d,J=9Hz, IH), 6.84-7.09(m, IH). 7.12-7.42(iii. IH), 

7.51-7.67(in. IH) 

MS : 304(M*). 232(100%). 173(45%) 
[0 0 8 6] ^mi4 
[00 8 7] 
litl 4] 



0,N 



AcHN 




[0 0 8 8] 6-T-tr^;l/75y-3, 4->'*t:Kn- 
2. 2-~>"p(^;l/-h^>x-4- (l-eD'Jv^x 
tl) -2H- 1 -^yytf^>'-3-:t— 
7-7-tr^;l/75y-3. 4-x.-K+'>-3. 4-i^t 
Fn-2. 2-i^^^;l/-6-xhD-2H- 1 -'^^ 
ytf-7^/ (6 0 6mg. 2. 2mmo 1 ) ^x^Jf/-;!/ 

(2 3ml) t?figj-ii/c?i. IfP U (2 7 5 /i 
3. 3mmo I) ;&i!(nx. l^KJraiiji?3it^tTiS:o 

vh^57-c-t{^fL (?gUi?gj«, 'N^-y-^ip^x^ 
7l'=3:i (V/V) ) a^ft^l^ (5 8 2mg, 7 6 

%) ^Mfef^B^si: LT^fco 

[0 0 8 9] 'H-NMR(CDCh) 5: 1.25(s, 3H), 1.52(s. 
3H). 1.70-2.12(in. 4H). 2.22(s. 3H). 2.83-3. 16(in. 5 
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H). 3.50(d. J=10Hz. IH). 3.93(d. J=10Hz. IH). 8.10 
(s.2H). 10.33-10.56(brs. IH) 
MS : 350(M+1), 277(100%). 232(68%). 162(56%) 

[0 0 9 0] ^figfi?!l5 

[0 0 9 1] 



AcHN 



0,N 




..OH 



[0 0 9 2] 6-7-tf-;I/75y-3. 4->^t:KP- 
2. 2-i^*^^;l/-7-nha-hv>'X-4- (1 - 
tfnU'>'-;i/) -2H- 1 -^vytr^y-s-:^-;!/ 

6-7-fe5^;l/7 5y-3, 4-X.-K4^i/-3, 4-ext 
Kd-2. 2->^^^;l/-7-:iI-D-2 H- 1 -^y 
ytr^yd. 1 1 g, 4. Ommo 1 ) *X:Jry-;U 
(2 Om 1) tmP^U/ctt. tfDy->*y (0. 57 

g> 8. ommo n ^f}Q^\mmumM^^n^j:-D 
;l/=2 : 1 (V/V) ) gSfb^tl (1 9 7mg, 14 

%) ^n^mmtLxntco 

[0 0 9 3] 'H-NMR(CDCh) S : 1.22(s. 3H). 1.49(s. 
3H). 1.75-2.08(m. 4H), 2.21 (s. 3H). 2.62-3.29(n, 5 
H), 3.50(d, J=10Hz. IH), 3.95(d. J=10Hz. IH). 7.47 
(s.lH), 8.54(s. IH). 9.62-10.02(brs. IH) 
MS : 349(H'). 277(100%). 218(41%). 162(28%) 



(14) 1t^¥9-2 3 5 2 2 7 

26 

m\i!imm. ^n^-^-V : i^Kx^;l/= i : 2 (V/ 

V) ) ^mit'Bm (2. 2 2 g, 9 9%) ^n^^BtL 
Lxntzo 

■h-NMR(CDC10 S: 1.20(s. 3H). 1.46(s.3H). 1.65-2. 
20(in, 4H). 2.71-3.26(in. 5H). 3.63(d. J=10Hz, IH). 
4.43(d, J=10Hz. IH). 5.54-6.05(brs. 2H). 6.83(s. 1 
H). 7.46(s. IH) 
10 [0 0 9 7] ^Bgfi?ij7 
[009 8] 
[f b 1 7 ] 



[0 0 9 4] 
[0 0 9 5] 
[ftl 6] 



OgN 




[0 0 9 6] 6-757-3. A-iy\±YVi-2, 2- 
->*;<^;l/-7-^hD-h5>'X-4- (l-tfDUv^ 
-7l/) -2}\-\-^yV\^'yZ/-3-t~)]/ 
6-7-b^;l/7 5y-3. 4->^t:KD-2. Z-i/:^ 

--Yu-Y^y7.-A- (i-kfD'ji/*- 
;!/) -2H- 1 -'^yV^lf7y-3-:t-;l/ (2. 54 
g. 7. 3mino 1) ^x^y— ;!/ (2 Om 1 ) tcr^P 
^^fzik. 3 5 %mM (1. 50g).7j<(l. 5g) 



20 



30 



40 




[0 0 9 9] 3. 4->^t:Fn-2. 2-i/^=f-)V-l 
-- hD-h^>7.-4- (1 -tfnUi^x;!/) -2H 
- 1 — ^>V^tf5>-3-^-;l/ 
3. 4-X:j<:^^i/-3. 4->'tKo-2. 2-i>*y^ 
^I'-T-xha-ZH-l -^^^ytfvy (8 12m 
g> 3. 7mmo 1 ) ^x^/-;V (8m 1 ) 
^tz.m. tfPUv'y (6 2 0 ;t U 7. 4mmol)^ 

Hi?§!i. -^^-y-^ : P^x^;l/=3 : 1 (V/V) ) m 
mit-^^ (8 1 6mg, 7 6%) ^^\yy'J'^(DmWli 

[0 100] ' H-NMR(CDC1:< ) 5: 1.24(s, 3H). l.SlCs. 
3H). 1.68-2.09(in, 4H), 2.58-3.31(in, 5H), 3.61(d, J 
=10Hz. IH), 3.99(d, J=10Hz. IH), 7.20-7.75(in, 3H) 
MS : 292(M+), 220(100%). 203(14%). 163(13%) 

[0 10 1] ^figMS 

[0 10 2] 



Utl 8] 



50 



[0 1 0 3] 7t^?g143, 4-'>*kKP-2, 2-S/V 
^;U-7-:iHP-h7>X-4- (l-tfp'ji^*^ 

)V) -2 H- 1 -'^yytr^y-s-^t-^b 

#fi)c0IJl T'ff P.nfc^^S143, 4-x.-K+i/-3, 4 
->'*t:KP-2, 2->'*y^;U-7-:ihP-2H- 1 
— O-Ve^y (6 6 4mg. 3. Ommo 1) , ^x 
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(15) 



^y-;!/ (6m 1 ) izta^ 5 otviiummm^-^rzik. 

l^DUv^y (5 0 O/i K 6. Ommo 1) ;&)fin^l^ 

misamm^Lrc, mr^icmLfcik. mm^m^Lm^n 

(V/V) ) mmit-t^ (7 5 7mg. 8 6%) ^tl^ 
CO 1 0 4] ^^0!l9 

[0 10 5] 10 

lit 1 9] 

o 

N 



CO 1 1 0] mmmz 



^m¥9-2 3 5 2 2 7 
28 



1 Og 

4 4 0 g 
0 0 0 g 
50g 




,OH 



^ • 1. 500g 

±sM^''^Sji J: 0 Lfc<D-5 -tf 5 ^ y * y-lr;Wc 
?^«U l;«7^-tr>'Wcimg(D?gi4fiSc^^;^##-r-5;!7 
y-b^I/gij 1 0.00 0*:/-lr;l/jgri!jg-r§<, 
CO 1 1 1] ^gijfiaia 



O2N 



COIO6] 3. 4-i/*llKn-2. 2-i/*p«^;l/-7 

-- hD-h'7y;^-4- (i-trDi;;u) -2H-1 

-'Syyi:f^>'-3-:t-;b 20 
4-75/-3. 4-v'bKP-2, 2-i^*p(5^;l.-7 
hn-l>^yx-2H- 1 -^y'/\^^y-3-:i- 
-;I/(3 11mg, 1. 3mmo 1 ) ^Pif (6m 1 ) 
fCjg^U 2. 5-'>*^ h4^i/xh5t FP7^y 
(0. 19ml, 1. 4 4mmo 1 ) ^^0^6 CCt? 

1. smmnLtco m^icmbfcm. mmmmykmi- 

'N+tJ-^ : ftg!x^;I/= 3 : 1 (V/V) ) 
(299mg, 80%) ^^ferSt^!|^M^ LTf#/c 
CO! 0 7] 'H-NMR(CDCl3) S: 1.30(s, 3H), 1.53(s, 
3H). 2.49-2.94(brs. IH). 3.86(d, J=10Hz, IH). 4.8 

7(d, J=10Hz, IH). 5.94-6.23(in. 2H). 6.39-6.84(ib, 3 

H).7.30-7.65(iD, 2H) 

MS : 289(M+1). 288(M'). 217(22%). 180(38%). 68(35 
») 

CO 10 8] mwm 

Co 1 09] 

^m\it^ 



P E G 4 0 0 

iS»BiISi!hU^U-b5^'K 1, 

^ « 2. 



1 Og 

4 7 9 g 

5 0 0 g 

1 g 
1 Og 
0 0 0 g 



■r5l>:;^7'-b;UgiJ 1 0. 0 0 OpbT'-feyl/^iajg-rSo 
CO 1 1 2] ^^fiJM4 



1 -;>{>K-;l/ 



1 . 

1 0. 

2 0. 
6 8. 

0. 

Q_ 



30 ^ 



Og 
Og 
Og 
4g 
1 g 
5_g. 



10 0. 0 g 



Co 1 1 3] mm^ 



1 g 

78g 

20g 

-Lg- 



40 



m5a^B-t;I/P-x 

Yu^i/-:ru tr;l/-tr;l/P-x 
CMC-C a 



1 Og 

2 60g 
6 00g 

3 5 0g 
1 OOg 
1 50g 

3Qg 



^ S 1. 5 00g 

ttfig^j-^^^-rsiis^i 0. ooog^&iiig-rso 



50 



■jz-f -yx-yy H 1 5* 
•^f' >yr-vy y-;IxW 3 5* 
>tN'J V;l/ ^— h (Pnlysorbate)8n 
^ M 1. OOOg 

r h u ^ u -b 7 ^' K?^{k^^^(Dffi^€ 

'i'-i";/7--y:/y— ;V=W i t e p s o 1 j 
r?^aJ@{(:LT 1 mgcDS14fi)c53^^#Wr§ 1 g*^M 

1. ooo<@^i!ji-rso 
Co 1 1 4] mm^ 

•mm 

CO 1 15] mmumm] 

Co 1 1 6] 'L^i&mcRl^t^m 



1 mg 
5 m L 
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5%C02 ^JlML/cKrebs Henseleit^4'^C*3^'>T^/L^M 
[0 117] ^§?S«-3^^L**^P>©¥8§{k(7)^, 

t ^ y :/p X U y -;U^.^«W{c)gffl l xm.-XK^<fti^ 



(16) #M¥9-2 3 5 2 2 7 

30 

* ^*(±. ^{t^¥^ 1 0 0 /i MRO* 3 0 0 /i M}ifflB#{c*3 

igfS^ 10 0%^ LT^{t^%T'^LfCo 
[0 1 1 8] 

[0 119] 



it ^ m 




Sgft* (%) 




100 fiM 


300 [IM 


1 


-5.2 


-24.4 


2 


-11.6 


-27.5 


3 


-14.2 


-19.9 


4 


-18.6 


-3J.7 


5 


-26.3 


-57.2 


6 


-28.1 


-57.6 


7 


-23.8 


-28. I 



(SDlnt.Cl.' 

A 6 1 K 31/445 
31/495 
31/535 

31/55 

// C 0 7 D 311/68 
405/04 
493/04 



2 0 7 
1 0 6 



F I 

A 6 1 K 



C 0 7 D 



31/445 
31/495 
31/535 
31/55 
311/68 
405/04 
493/04 



2 0 7 
1 0 6 A 



